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(57)Abstract 

PURPOSE: To easily estimate the bend-resistant life of a 
composite body such as an electric wire in which a conductor has 
been coated with an insulator, a flat cable or the like and to obtain 
the relative evaluation of the bend-resistant property of a plurality 
of kinds of composite bodies. 

CONSTITUTIGN: A master graph indicating the relationship between 
the maximum strain amount and the bend-resistant life of a 
conductor part for a composite body which has been mounted on, 
and attached to, a bend-resistant-property evaluation and testing 
apparatus (or the relationship between the deviation amount from 
an ideal semicircle of a bend shape and its bend-resistant life) is 
created in advance. Then, the maximum strain amount of the 
conductor part for the composite body, as an object to be 
estimated, which has been mounted on. and attached to, the bend- 
resistant property evaluation and testing apparatus (or the deviation 
amount from the ideal semicircle of the bend shape) is found. The 
found maximum strain amount (or the deviation amount from the 
ideal semicircle of the bend shape) is collated with the created 
master graph, and the bend-resistant life of the composite body is 
estimated. In addition, maximum strain amounts of conductor parts 
at a time when a plurality of composite bodies have been mounted 
on, and attached to, the bend-resistant property evaluation and 
testing apparatus (or deviation amounts from ideal semicircles of 

bend shapes) are compared, and the bend-resistant property of the respective composite bodies is 
relatively. 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2,^^^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the technique of predicting the incurvation-proof life defined by the number of times of incun/ation 
when the resistance of the section reaches a predetermined value a conductor — the complex which comes to 
cover the section with the insulating section — a flexibility evaluation testing device — using — the conductor — It 
asks for the relation with the incurvation-proof life surveyed with the amount of the maximum asymmetry of the 
section, and/or the amount of gaps from the ideal semicircle of an incurvation configuration beforehand, the 
conductor at the time of equipping a flexibility evaluation testing device with complex — the conductor at the time 
of equipping a flexibility evaluation testing device with the complex for a forecast — the incurvation-proof life 
forecast technique of the complex characterized by collating with the relation which calculated the amount of the 
maximum asymmetry of the section, and/or the amount of gaps from the ideal semicircle of an incurvation 
configuration, and predicting the incurvation-proof life of complex 

[Claim 2] a conductor — the conductor at the time of equipping a flexibility evaluation testing device with two or 
more complex in the technique of evaluating the flexibility, about the complex which comes to cover the section 
with the insulating section using a flexibility evaluation testing device, respectively — the flexibility evaluation 
technique of the complex characterized by evaluating the flexibility of two or more of these complex relatively based 
on the amount of the maximum asymmetry of the section, and/or the amount of gaps from the ideal semicircle of an 
incurvation configuration 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] rri: r ^. I 

[Reld of the Invention] this invention relates to the technique of predicting the incurvation-proof life of the complex 
which makes the configuration which covered the conductor with the insulator, and the method of evaluating the 
flexibility of such complex. 
[0002] 

[Description of the Prior Art] Technique which is shown below from the former is widely performed as technique of 
evaluating the flexibility of the complex which comes to cover conductors, such as electrical wire, a flat cable, and 
FPC (Flexible Printed Circuit-flexible printed wiring board), with an insulating material. Drawing 10 is drawing showing 
the operation status of such a conventional evaluation test method. 

[0003] two parallel plates 2a which separated distance 2R and carried out opposite arrangement of the complex 1 
which drawing 10 (a) shows the operation status of a sliding incurvation evaluation examination over the complex of 
intended use which is often bent only to one side, and serves as a sample — between 2b It bends and puts, one 
parallel plate 2a is fixed, making it slide, the outside of complex 1 and the inside are fixed and parallel plate 2b of 
another side carries out repeat incurvation. The semicircle to which complex 1 assumes that it is crooked in the 
shape of a semicircle, makes spacing 2R a diameter, and touches two parallel plates 2a and 2b is defined by this 
method as an ideal semicircle, and radius R of the ideal semicircle is called incurvation radius. 

[0004] On the other hand, drawing 10 (b) shows the operation status of MIT incurvation evaluation examination over 
the complex of intended use which is bent over both sides, and it is made repeatedly crooked by twisting the 
complex 1 used as a sample around the peripheral surface of two fixture 3a which has predetermined radius-of- 
curvature R, and 3b by turns, reversing the outside of complex 1, and the inside. When shown in this drawing 10 (b). 
the ideal semicircle of incurvation radius R in alignment with the peripheral surface of spherical-surface field 3a and 
3b is defined. 

[0005] the complex for evaluation is repeated repeatedly as mentioned above, and it is crooked — making — the 
conductor — the number of times of incurvation until the resistance of the section increases to a predeterniined 
value (for example. 1 20 % of initial value) is measured, and the flexibility of each complex is evaluated according to 
the measurement.count moreover, a conductor — the number of times of incurvation when the resistance of the 
section reaches a predetermined value is defined as an incurvation-proof life 
[0006] 

[Problem(s) to be Solved by the Invention] By the evaluation technique of the conventional complex, in case the 
complex as a sample is attached in a testing device, as shown in drawing 1 1 (a), it is necessary to make the sample 
slack complex 1 perpendicular to parallel plate 2a and 2b, However, it may be attached in-the status that it shifted 
as it was difficult to attach in the status that it is always shown in drawing 1 1 (a) and it was shown in drawing 1 1 (b). 
Moreover, in case the complex as a sample is produced, the differentiation in the dimension of the set point is also 
produced! Therefore, it is an error to the evaluation result of the obtained flexibility. Since variation occurs, in order 
to obtain a reliable evaluation result, the sample which made the same conditions (conductor the material of the 
section and the insulating section, thickness, and the incurvation radius at the time of evaluation) had to be 
examined over multiple times. 

[0007] Moreover, whenever it changed the above-mentioned conditions, production of the sample and the 
examination had to be performed, and in order to obtain an evaluation result there was a problem need a great 

effort and great time. 

[0008] It aims at offering the incurvation-proof life forecast technique of the complex which can predict very easily 
and con-ectly the incurvation-proof life of the complex which this invention is made in view of ** or and 
makes the configuration which covered the conductor with the insulator. 

[0009] Moreover, other purposes of this invention are to offer the flexibility evaluation technique of complex that 
the evaluation result of the flexibility of the exact complex without the above errors and variation can be obtained. 
[0010] 

[Means for Solving the Problem] Hereafter, the circumstances where it resulted in the design of this invention are 
explained briefly. It was because a certain factor which determines a flexibility exists that the incurvation-proof life 
of complex changes with the material which constitutes complex, and its structures, and when it could be known, 
this invention person etc. thought that an easy forecast of an incurvation-proof life was possible, the time of 
equipping a flexibility evaluation testing device with a sample (complex) — a conductor — it is that the stress 
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generated into the fraction is large, and homonymy that the amount of asymmetry of the section is large here — a 
conductor — an incurvation-proof life falls so that the tension stress applied to a conductor becomes large as 
shown in drawing 12, when it is independently alike and a flexibility evaluation examination is performed therefore, 
complex — also setting — a conductor — the stress applied to the fraction becomes large, and it is thought that an 
incurvation-proof life falls so that the amount of the maximum asymmetry generated among the section becomes 
large therefore, the time of equipping a flexibility evaluation testing device with a sample (complex) — a conductor - 
- the amount of the maximum asymmetry generated among the section came to acquire the knowledge that it is the 
factor which determines an incurvation-proof life 

[001 1] when an old flexibility evaluation testing device estimates the flexibility of complex, the time when the 
incurvation radius is fixed is caught and if the thickness of the insulator which is.the covering section of complex is 
the same, it is shown in drawing 10 (a) and (b) — as — the conductor at the time of incurvation — it has been 
thought that the amount of the maximum asymmetry of the section is fixed however, a conductor — this invention 
person etc. showed clearly that the amount of the maximum asymmetry of the section always maintains an 
incurvation radius ideal in practice, and is not crooked based on the knowledge that it is the factor which determines 
an incurvation-proof life Drawing 13 is drawing showing this status, and drawing 13 (a) and the drawing 13 (b) are 
equivalent to drawing 10 (a) and the drawing 10 (b). respectively. As shown in the dashed line of drawing 13 (a) and 
(b). even when it is thought that it is crooked by the ideal semicircle of the same incurvation radius, as shown in 
t**:^** of drawing 13 (a) and (b) in fact the incurvation status of complex 1 differs and it is not necessarily crooked 
as setups. 

[0012] Moreover, when a flexibility evaluation testing device is equipped with the complex 1 as a sample, how much 
the incurvation configuration of the complex 1 shown in ****** of drawing 13 (a) and (b) is shifted from the ideal 
semicircle shown in the dashed line of drawing 13 (a) and (b) may become the index which predicts an incurvation- 
proof life. Since big stress will be locally applied to a conductor if the incurvation configuration of complex 1 is 
greatly shifted from the ideal semicircle, generally an incun/ation-proof life is short and if it has seldom shifted, 
generally it can be said that an incurvation-proof life is long. 

[0013] therefore, about two or more samples (complex) of beforehand different conditions (conductor the material, 
the thickness, and the Incurvation radius of the section and the insulating section) the conductor at the time of 
equipping a flexibility evaluation testing device with each, if a master curve which shows the relation obtained in 
quest of the amount of the maximum asymmetry of the section or the amount of gaps from the ideal semicircle of 
an incurvation configuration, and the incurvation-proof life and which is shown in drawing 14 is created beforehand 
the conductor at the time of equipping a flexibility evaluation testing device with the sample about the sample 
(complex) of other conditions — with reference to this master curve, the incurvation-proof life of the sample can be 
predicted by calculating the amount of the maximum asymmetry of the section, or the amount of gaps from the ideal 
semicircle of an incurvation configuration 

[0014] The incurvation-proof life forecast technique of the complex concerning the claim 1 of this application In the 
technique of predicting the incurvation-proof life defined by the number of times of incurvation when the resistance 
of the section reaches a predetermined value a conductor — the complex which comes to cover the section with 
the insulating section — a flexibility evaluation testing device — using — the conductor — It asks for the relation 
with the incurvation-proof life surveyed with the amount of the maximum asymmetry of the section, and/ or the 
amount of gaps from the ideal semicircle of an incurvation configuration beforehand, the conductor at the time of 
equipping a flexibility evaluation testing device with complex — the conductor at the time of equipping a flexibility 
evaluation testing device with the complex for a forecast — it is characterized by collating with the relation which 
calculated the amount of the maximum asymmetry of the section, and/or the amount of gaps from the ideal 
semicircle of an incurvation configuration, and predicting the incurvation-proof life of complex 
[001 5] the flexibility evaluation technique of the complex concerning the claim 2 of this application — a conductor - 
- the conductor at the time of equipping a flexibility evaluation testing device with two or more complex in the 
technique of evaluating the flexibility, about the complex which comes to cover the section with the insulating 
section using a flexibility evaluation testing device, respectively — based on the amount of the maximum asymmetry 
of the section, and/or the amount of gaps from the ideal semicircle of an incurvation configuration, it Is 
characterized by evaluating the flexibility of two or more of these complex relatively 
[0016] 

[Function] The master curve which shows the relation between the amount of the maximum asymmetry of the 
section and/or the amount of gaps from the ideal semicircle of an incurvation configuration, and an incurvation- 
proof life experimental result is created beforehand, the conductor at the time of equipping a flexibility evaluation 
testing device in invention of a claim 1 — The amount of the maximum asymmetry of the section and/or the 
of gaps from the ideal semicircle of an incurvation configuration are calculated, the conductor at the time of 
equipping a flexibility evaluation testing device with the complex for a life forecast — It checks in this master curve 
that created the calculated amount of the maximum asymmetry, and/or the amount of gaps from the ideal 
semicircle of an incurvation configuration, and the incurvation-proof life of the complex is predicted. Therefore, the 
incun/ation-proof life of complex can be predicted very easily. 

[001 7] the conductor at the time of equipping a flexibility evaluation testing device with complex in invention of a 
claim 2, as mentioned above, since the amount of the maximum asymmetry of the section and the amount of gaps 
from the ideal semicircle of an incurvation configuration are the factors which determine an incurvation-proof life 
the conductor at the time of equipping a flexibility evaluation testing device with each complex of different 
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conditions, even when a master curve which was mentioned above is not created beforehand by comparing in 

quest of the amount of the maximum asymmetry of the section, and/or the amount of gaps from the ideal semicircle 

of an incurvation configuration It is possible to carry out comparative evaluation of the flexibility of two or more 

complex of different conditions relatively. 

[0018] . 

[Example] Hereafter, the example of this invention is explained. 

[0019] The flat cable 10 which covered as complex the conductor 11 which is shown in drawing 1 with the example 
described below with the insulating film 13 through adhesives 12 is used. Conductor 11, The insulating film 13 is 
annealed copper, respectively. It consists of a polyester film and polyester system adhesives are used as adhesives 
12. Moreover., as a flexibility evaluation testing device, a U character sliding incurvation testing device which is 
shown in drawing 10 (a) is used. 

[0020] First, two or more sorts of flat cables 10 with which the thickness of a conductor 11, the adhesives 12, and 
the insulating film 13 is different are produced as a sample, incurvation radius R at the time of an evaluation 
examination is changed, and the amount of the maximum asymmetry of the conductor 1 1 at the time of equipping a 
flexibility evaluation testing device with these is calculated. In addition, if it is in such a flat cable 10, since the 
incurvation configuration of a conductor 11 cannot be caught directly, the amount of the maximum asymmetry of 
the conductor 1 1 at the time of incurvation is computed with a finite element method using a computer. 
[0021] Moreover, incurvation radius R at the time of an evaluation examination is changed, using two or more sorts 
of produced flat cables 10 as a sample, and the amount of gaps from the ideal semicircle of the incurvation 
configuration at the time of equipping a flexibility evaluation testing device is calculated. About the amount of gaps 
in this case, it evaluates by measuring either of three sorts of following lengths (radius of curvature, the 1st 
distance, the 2nd distance). Drawing 2 is a ** type view showing a definition of radius-of-curvature r used as one 
index of the amount of gaps. When two parallel plates 2a and 2b are made crooked on both sides of the flat cable 10 
as complex, the radius of the maximum circle (a dashed line shows) which can touch the inside near the flection 
summit of the conductor 11 of a flat cable 10 is defined as radius-of-curvature r. Moreover, drawing 3 is a ++ type 
view showing a definition of the 1st distance dl used as other indexes of the amount of gaps. When two parallel 
plates 2a and 2b are made crooked on both sides of the flat cable 10 as complex, when the ideal semicircle (a 
dashed line shows) of radius R is made crooked, the distance from the position where a flat cable 10 begins to 
separate from parallel plate 2a and 2b to the actual position of a flat cable 10 is defined as the 1st distance dl. 
Furthermore, drawjnjg 4 is a ** type view showing a definition of the 2nd distance d2 used as the index of further 
others of the amount of gaps. When two parallel plates 2a and 2b are made crooked on both sides of the flat cable * 
10 as complex, the distance of the summit of the flection of the flat cable 10 at the time of making in agreement 
with the ideal semicircle (a dashed line showing) of radius R the position whose flat cable 10 begins to separate from 
parallel plate 2a and 2b, and an ideal semicircle is defined as the 2nd distance d2. Radius-of-curvature r becomes 
large and approaches radius R of an ideal semicircle, and the 1st distance dl and the 2nd distance d2 become small, 
and approach 0 so that the flat cable 10 at the time of incurvation approaches an ideal semicircle. 
[0022] Three sorts of amounts of gaps mentioned above are computable with the calculation by the finite element 
method like the amount of the maximum asymmetry of the conductor 11 at the time of incurvation. Moreover, if the 
fixture for observation 20 which is shown in drawing 5 is used, three sorts of these amounts of gaps are measurable 
at microscope observation. The fixture for observation 20 consists of a plate which makes the shape of a character 
of and the inner size between parallel part 20a which counters, and 20b is twice (2R) the incurvation radius, 
moreover, **** 20c of the remainder [ b / 20/ each parallel part 20a which counters, and ] **** — a mark 21 and 
21 are attached to the position of the distance of R Moreover. **** 20c The mari^ 21 is put also in the center 
(respectively from each parallel part 20a and 20b position of the distance of R). By equipping such a fixture for 
observation 20 with a flat cable 10. and making it crooked, the gap from a mark 21 etc. is observed under a 
microscope, and three sorts of amounts of gaps can be measured. However, about radius-of-curvature r, when the 
adhesives 12 and the insulating film 13 of a flat cable 10 have transparency, or when the light source is prepared in 
the flat cable 10 bottom, a conductor 1 1 serves as a shadow and It can observe, only by restricting, microscope 
observation is possible. 

[0023] In addition, in this example, the amount of the maximum asymmetry of a conductor 1 1 and the amount (three 
sorts of above-mentioned amounts of gaps) of gaps from the ideal semicircle of an incurvation configuration asked 
also for what ** by the calculation result by the computer. Based on the structure of a sample, the physical 
constant of a component, and incurvation conditions (an incurvation radius, test temperature, etc.), calculation of 
the amount of the maximum asymmetry and the amount (radius of curvature, the 1st distance, the 2nd distance) of 
gaps from an ideal semicircle is possible by computer. Moreover, the incurvation-proof life of each sample under the 
same condition as these is searched for experimentally. In this case, suppose that an incurvation-proof life 
expresses the number of times of incurvation until the resistance of a conductor 11 reaches 120 % of initial value as 
mentioned above. 

[0024] Thus, the master curve which shows the relation between the amount of the maximum asymmetry of the 
conductor 1 1 for which it asked and the amount of gaps from the ideal semicircle of an incurvation configuration, 
and an incurvation-proof life is created. pj:a wing J. - yiew.9 expresses these created master curves, the master 
curve whose drawing 6 shows the relation between the amount of the maximum asymmetry, and an incurvation- 
proof life — it is — a quadrature axis — the amount of the maximum asymmetry — a distortion rate (%) — being 
shown ~ an axis of ordinate — an incurvation-proof life — a logarithm — a shaft (time) shows moreover, the 
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master curve which shows the relation of radius-of-curvature r of a conductor 1 1 and the incurvation-proof life by 
the definition which mentioned drawing 7 above — it is — a quadrature axis — radius-of-curvature r (mm) — being 
shown — an axis of ordinate — an In curvation^ proof life — a logarithm — a shaft (time) shows moreover, the 
master curve which shows the relation of the 1st distance d1 and the incurvation-proof life by the definition which 
mentioned drawing 8 above — it is — a quadrature axis — the 1st distance d1 (mm) — being shown — an axis of 
ordinate — an incurvation-proof life — a logarithm — a shaft (time) shows furthermore, the master curve which 
shows the relation of the 2nd distance d2 and the incurvation-proof life by the definition which mentioned drawing 9 
above — it is — a quadrature axis — the 2nd distance d2 (mm) — being shown — an axis of ordinate — an 
incurvation-proof life — a logarithm — a shaft (time) shows In addition, the structure and the test condition of the 
sample in A-each I points of drawing 6 - view 9 are as being shown in the 1st following table. In addition, about the 
1st distance d1 and the 2nd distance d2, since a forecast of the incurvation-proof life based on the 1st distance dl 
and the 2nd distance d2 can be performed only when incurvation radius R at the time of an examination is equal, 
when incurvation radius R is made equal, the master curve is created only from the data of an about (refer to 
[ drawing 8 and ] the drawing 9 ). 
[0025] 
[Table 1] 

^ 1 S 
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(.tim) 






(mm) 


CO 


A 


70 


25 


3 0 


1 0. 0 


2 5 


B 


70 


25 


3 0 


7. 5 


25 


C 


70 


2 5 


3 0 


7. 5 


85 


D 


70 


2 5 


80 


5. 0 


25 


E 


8 0 


2 5 


3 0 


5. 0 


25 


F 


100 


25 


3 0 


5. 0 


25 


G 


1 0 0 


5 0 


3 0 


5. 0 


25 


H 


50 


25 


3 0 


5. 0 


25 


I 


35 


25 


S 0 


5. 0 


2 5 



[0026] And with reference to the master curve shown in this created drawing 6 , the drawing 7 , the drawing 8 , or 
the drawjng.9 , the incurvation-proof life of the flat cable 10 of other conditions is predicted That is. either the 
amount of the maximum asymmetry of the conductor 11 at the time of equipping a flexibility evaluation testing 
device with the flat cable 10 predicting, radius-of-curvature r, the 1st distance d1 or the 2nd distance d2 is 
computed by computer, it checks in the master curve which shows the computed amount of the maximum 
asymmetry, radius of curvature, the 1st distance, or the 2nd distance in drayvinj^G . the drawing^7 , the djawing^S , or 
the drawing 9 . and the incurvation-proof life of the flat cable 10 is predicted. If it has such a master curve, the 
incurvation-proof life of a flat cable 10 can be easily predicted only by finding the amount of the maximum 
asymmetry of the conductor 1 1 at the time of equipping a flexibility evaluation testing device, radius of curvature, 
the 1st distance, or the 2nd distance. 

[0027] Moreover, it is the error which was not avoided in the conventional example when either the amount of the 
maximum asymmetry of the conductor 11 at the time of the incurvation computed with the finite element method, 
radius of curvature, the 1st distance or the 2nd distance estimated an incurvation-proof life. It Is enabled to abolish 
variation and can search for conditions effective in the enhancement in an incurvation-proof life to accuracy more. 
That is. the evaluation result obtained from the incurvation-proof life forecast technique of the complex by this 
example is excellent in respect of the reliability as compared with the conventional evaluation technique performed 
experimentally. 

[0028] By the way, even if there is no experimental result of an incurvation-proof life, it can check that the amount 
of the maximum asymmetry of a conductor 1 1 is the flat cable 10 with which the amount of gaps from the Ideal 
semicircle of an incurvation configuration as the pan/us has the flexibility which was as excellent as the parvus (the 
1st distance dl and the 2nd distance d2 are for the parvus so that radius-of-curvature r Is large). Therefore, when 
a master curve which was mentioned above is not being prepared, even if it is, a relative comparison of a flexibility 
can be performed by comparing In quest of the amount of the maximum asymmetry of the conductor 11 at the time 
of the incurvation in the flat cable 10 of different conditions, or the amount of gaps fi'om the ideal semicircle of an 
incun/ation configuration. And this is applicable to research of conditions advantageous to the enhancement in a 
flexibility. 

[0029] In addition, the conductor which consists of annealed copper in the above-mentioned example and the 
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insulator which consists of a polyester film, Although the flat cable constituted from the adhesives which consist of 
a polyester system material was used as complex and the case where the amount of gaps from the ideal semicircle 
of an incurvation configuration was altogether calculated using a computer was explained, using a U character sliding 
incurvation testing device as a flexibility evaluation testing device These are mere instantiation and It cannot be 
overemphasized in this invention that it is not what is limited to the example which how to calculate the amount of 
gaps from the structure of complex, a component a flexibility evaluation testing device, and an ideal semicircle etc. 
mentioned above. 

[0030] moreover — an above-mentioned example — a conductor — although the case where a forecast of an 
incurvation-proof life and a relative comparison of a flexibility were performed was explained based on either the 
amount of the maximum asymmetry of the section, or the amount of gaps from the ideal semicircle of an incurvation 
configuration — a conductor — of course in view of both the amount of the maximum asymmetry of the section, 
and the amount of gaps from the ideal semicircle of an incurvation configuration, it comes out that it may be made 
to perform a forecast of a 
[0031] 

[Effect of the Invention] as mentioned above, the conductor of the complex at the time of equipping a flexibility 
evaluation testing device in invention of a claim 1 — it is possible to predict the incurvation-proof life of the 
complex very easily by calculating the amount of the maximum asymmetry of the section, and/or the amount of 
gaps from the ideal semicircle of an incurvation configuration Therefore, when searching for many incurvation-^proof 
lives about the complex of a seed, in the conventional example, the great effort and great time which were needed 
for the sample production / incurvation examination can be cut down, and it also becomes possible to attain suitable 
increase in efficiency of a search of conditions for the enhancement in an incurvation-proof life and speeding up of 
a new product development Moreover, since it is the evaluation technique which was excellent in respect of the 
reliability, it can use also as an index which supports the reliability of complex. 

[0032] moreover, the conductor of the complex at the time of equipping a flexibility evaluation testing device in 
invention of a claim 2 — since the flexibility of the complex of a modality different by measuring the amount of the 
maximum asymmetry of the section and/or the amount of gaps from the ideal semicircle of an incurvation 
configuration mutually can be evaluated relatively, it can greatly contribute to the promotion of a development of 
complex which has the outstanding flexibility 



[Translation done,] 
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